The oxidative metabolism of neutrophils isolated from the bloodstream and synovial fluid of 16 patients with rheumatoid arthritis was compared by measuring the ability of neutrophils to generate luminol dependent chemiluminescence and to secrete O2. Measurements of receptor mediated-that is, N-formylmethionyl-leucyl-phenylalanine stimulatedactivation, or receptor and second message independent-that is phorbol myristate acetate stimulated-activation showed that synovial fluid neutrophils had biochemical characteristics to suggest that they had been either up-regulated (primed) or down-regulated (activated) in vivo. These conclusions were confirmed by comparison of these responses with the changes in oxidative metabolism observed during in vitro priming and activation of control neutrophils: synovial fluid neutrophils possessed lower levels of myeloperoxidase than paired bloodstream celis, and unlike bloodstream celis could not be primed in vitro. These data thus suggest that synovial fluid neutrophils have been exposed to both priming and activating agents within rheumatoid joints.
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rheumatoid arthritis have surface receptor expression characteristic of activated cells,'2 13 and myeloperoxidase (a neutrophil protein capable of producing HOCI4) is present in synovial fluid in a form which suggests that it has been cosecreted with oxidants."5 Furthermore, analysis of the oxidative metabolism of paired bloodstream and synovial fluid neutrophils suggests that the latter cells have been activated within the joint. '6 17 It is now recognised that in addition to their ability to become activated in response to inflammatory stimuli, bloodstream neutrophils can also be 'primed' by suboptimal concentrations of stimuli'8 or upon exposure to cytokines'9 into a state of enhanced functional responsiveness. 'Priming' in vivo or in vitro results in molecular modifications to the neutrophil, which can be detected by suitable assays, such as determination of expression of surface receptors or responsiveness to receptor mediated stimulation. As cytokine production has been implicated in the pathology of rheumatoid arthritis,20-27 the aim of this work was to establish whether neutrophils attracted from the bloodstream into rheumatoid joints express fMet-Leu-Phe plus cytochalasin B, and nyeloperoxidase secretion The inhibitor of microfilament assembly, cytochalasin B, affects neutrophil responsiveness to fMet-Leu-Phe in several ways. Firstly, the rate of oxidant production is increased three to four- been secreted from the cells within the rheumatoid joint, confirming our earlier observations. 5 Hence the greatly reduced response of the synovial fluid neutrophils to fMet-Leu-Phe plus cytochalasin B is explained by the greatly reduced levels of myeloperoxidase in these cells.
EFFECT OF PRETREATMENT WITH PRIMING AND STIMULATING AGENTS ON OXIDANT GENERATION
The ability of neutrophils to generate reactive oxidants is dependent upon their past history. For example, if they have previously been exposed to priming agents, such as interferon gamma and granulocyte-macrophage colony stimulating factor (GM-CSF), their ability to generate oxidants in response to stimulation by fMet-Leu-Phe is greatly enhanced.35 36 Figure  SA shows that when bloodstream neutrophils were exposed to GM-CSF for one hour before addition of fMet-Leu-Phe their ability to generate luminol dependent chemiluminescence was potentiated 2-5-fold. When GM-CSF primed neutrophils were stimulated with PMA (which bypasses membrane receptors and second message generation) only a marginal (up to 20%) potentiation of the response was observed ( fig SB) . This result is explained by the fact that the major mechanism by which priming agents up-regulate oxidative metabolism is through up-regulation of certain plasma membrane receptors.'9 The ability of synovial fluid and bloodstream neutrophils to respond to the priming agent interferon gamma was therefore investigated. Figure 6 shows an experiment typical of 10 others. Although bloodstream neutrophils from patients with rheumatoid arthritis could be primed into a state of enhanced responsiveness by interferon gamma, synovial fluid neutrophils could not be similarly up-regulated. Thus bloodstream neutrophils showed a two to threefold increased oxidant generating ability in response to fMet-Leu-Phe, whereas the corresponding synovial fluid neutrophils showed a fig 2) is due to the fact that these cells have previously been exposed to activating factors in vivo within rheumatoid joints.
Discussion
The ability of neutrophils to generate reactive oxidants is an important facet in their armoury to protect the host against invading microbial pathogens. Because these oxidants indiscriminately attack all biological molecules their production is carefully regulated, and during phagocytosis is restricted to within the phagolysosome. Activation of reactive oxidant production is a complex process and largely regulated in vivo by specific receptor/agonist interactions at the plasma membrane:oxidase activation during phagocytosis is mainly facilitated through Fc-receptor and complementreceptor occupancy during adherence of the phagocytes to opsonised bacteria. Thus immune complexes of immunoglobulins and complement fragments may inappropriately activate reactive oxidant production by neutrophils, and it has been proposed that such immune complexes, which are detectable in inflammatory diseases, are instrumental in activating neutrophils within rheumatoid joints. It is thus of vital importance that the role of neutrophil derived oxidants in the pathology of inflammatory joint disease is clearly defined. Because of their high chemical reactivity it is not possible directly to measure released neutrophil derived oxidants within synovial fluid. Our approach used in this study was to identify the past history of synovial fluid neutrophils by measuring their responsiveness to specific exogenously added components: these responses were then directly compared with those obtained from bloodstream neutrophils from the same patients and with control neutrophils activated in vitro. This approach showed that synovial fluid neutrophils of patients with rheumatoid arthritis have features which indicate that they have been both primed and activated in situ within joints.
Since the discovery that neutrophils isolated from the bloodstream of patients with acute bacterial infections had potentiated oxidative responses" it has become realised that bloodstream neutrophils can be primed in vitro (and presumably (fig 7) . Interestingly, it has also been reported that neutrophils exuded into aseptic skin windows had enhanced fMetLeu-Phe stimulated luminol dependent chemiluminescence but a reduced PMA response. 42 Therefore, we conclude that synovial fluid neutrophils from patients with rheumatoid arthritis have been both primed and activated in vivo. These cells thus should have increased surface receptor expression (which potentially will enable them to mount a greater oxidative response), but will also have a down-regulated oxidase (as evidenced by the PMA response), which will somewhat reduce their ability to generate oxidants in response to further stimulation. The interplay between these contradictory up-and down-regulatory processes will therefore dictate how the neutrophil population will respond to further stimulation: this population is thus in a dynamic state depending upon the prevailing (and perhaps changing) local conditions within the joint. This phenomenon may help to explain some of our apparently conflicting data (figs 1 and 3) . Thus 
